Intestinal mucosa scrapping from 5 cm of small intestine was lysed in 200 µl Buffer ATL with 20 µg/ml proteinase K in the DNeasy tissue kit (Qiagen, Valencia, CA), overnight at 55°C. After incubation at 70°C for 10 min in 200 µl Buffer AL, total genomic DNA was extracted by phenol/chloroform (pH 8.0, 1:1) to remove proteins, and then purified by ethanol precipitation. Ten µg of total DNA was resolved by electrophoresis on 1.5% agarose gels containing 1.0 µg/ml ethidium bromide. Electrophoresis was performed for 2 hr at 70 V, and the DNA was visualized under ultraviolet light illumination.
Histological analysis, TUNEL and BrdU staining
Mice were injected with BrdU (100 mg/kg; Sigma Chemical Co., St. Louis, MO) 2 hours prior to sacrifice. Immediately after the animal was euthanized, the middle section of jejunum (about 10 cm in length) was removed and carefully rinsed with ice-cold physiological saline. The tissue was cut into 1 cm pieces, and 5 pieces were bundled with 3M micropore tape and fixed immediately in 10% neutral buffered formalin. The intestinal bundles were embedded in paraffin and sectioned. Histological analysis was performed following hematoxylin and eosin (H&E) staining.
TUNEL staining was performed using an Apop Tag Kit (Chemicon international, Temecula, CA) according to the manufacturer's instructions. The apoptotic index was scored in full longitudinal sections of crypts containing at least 17 cells, including the Paneth cells. The frequency of apoptosis for each cell position from the crypt bottom was scored in 200 half crypt sections and reported as mean ± SD. Three mice were used in each group. For BrdU staining, sections were deparaffinized and treated with proteinase K (20 µg/ml) for 20 min at 37°C. The staining was carried out following a standard protocol with an anti-BrdU antibody (1:100 in 10% goat serum, Invitrogen), secondary antibody (goat-anti-mouse-HRP, 1:100; Pierce) and developed by DAB (Vector laboratories, Burlingame, CA). BrdU-positive cells were counted in high-power (x400) fields, and the percentage of the BrdU-positive cells in total crypt was determined by counting 100 intact crypts and reported as mean ± SD. Three or more mice were used in each group. 
